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ObjectivesObjectives
North and Central Delta Regional 
Hydrodynamics and Fish Study

USGS, Jon Burau et al.

Survival and Migratory Patterns of 
Central Valley Juvenile Salmonids

UC Davis, Peter Klimley et al.

Describe survival and Describe survival and 
migration rates along migration rates along 
Sacramento R. Sacramento R. to the to the Golden Golden 
Gate

Describe survival and Describe survival and 
migration rates within migration rates within DeltaDelta
relationship to relationship to 
hydrodynamicshydrodynamics Gate



Study AreasStudy Areas

Red Bluff

Sacramento

9

Planned (UC)
Installed (UC)

VR2 Sites

Planned (NOAA)

North and Central Delta Regional 
Hydrodynamics and Fish Study
USGS, Jon Burau et al.

Survival and Migratory Patterns of 
Central Valley Juvenile Salmonids
UC Davis, Peter Klimley et al.



Tagging SystemsTagging Systems

HydroacousticHydroacoustic Technology, Technology, 
Inc. (HTI) Model 795mInc. (HTI) Model 795m
Tag size:Tag size:

Length       ~    16.5 mmLength       ~    16.5 mm
Diameter    ~     6.8 mmDiameter    ~     6.8 mm
Weight in air       0.75gWeight in air       0.75g

Battery life 10Battery life 10--20 + days 20 + days 
Estimated tracking timeEstimated tracking time

4 4 –– 10 days10 days
Signal detection distanceSignal detection distance

300 300 –– 500M500M

VEMCO Model V7VEMCO Model V7--1L1L

Tag size:Tag size:
Length             17.5 mm*Length             17.5 mm*
DiameterDiameter 7 mm7 mm
Weight in air      1.4g*Weight in air      1.4g*

Battery life 44Battery life 44--60 + days60 + days
Estimated tracking timeEstimated tracking time

20 20 –– 30+ days30+ days
Signal detection distanceSignal detection distance

150 150 –– 500M500M

North and Central Delta Regional 
Hydrodynamics and Fish Study
USGS, Jon Burau et al.

Survival and Migratory Patterns of 
Central Valley Juvenile Salmonids
UC Davis, Peter Klimley et al.

*for Salmon smolts



Tagging Systems Tagging Systems continuedcontinued

CostsCosts
HTI tag    ~   $280 ea.HTI tag    ~   $280 ea.
Receiver ~  $5500 ea.Receiver ~  $5500 ea.

~ 40 listening stations~ 40 listening stations

Tag #s =   ?Tag #s =   ?
n = ?  salmonn = ?  salmon

CostsCosts
VEMCO tag ~ $300 ea.VEMCO tag ~ $300 ea.
Receiver ~    $1100 ea.Receiver ~    $1100 ea.

~ 70 stations planned~ 70 stations planned

Tag #s  =1200/3yearsTag #s  =1200/3years
200 salmon/yr x 3years200 salmon/yr x 3years
200 steelhead/yr x 3years200 steelhead/yr x 3years

USGS, Jon Burau et al. UC Davis, Peter Klimley et al.

Photo courtesy of HTI. Photo courtesy of VEMCO



The FishThe Fish

LateLate--fall Chinookfall Chinook

Source Source –– Coleman National Coleman National 
Fish Hatchery Fish Hatchery 
Size Size 
~ 100 mm FL ~ 100 mm FL juvjuv. Chinook . Chinook 

LateLate--fall Chinook and fall Chinook and 
SteelheadSteelhead
Source Source –– Coleman National Coleman National 
Fish Hatchery Fish Hatchery 
SizeSize

~150 mm FL ~150 mm FL juvjuv. Chinook. Chinook
~190 mm FL ~190 mm FL juvjuv. Steelhead. Steelhead

North and Central Delta 
Regional Hydrodynamics and 
Fish Study
USGS, Jon Burau et al.

Survival and Migratory Patterns 
of Central Valley Juvenile 
Salmonids
UC Davis, Peter Klimley et al.

Image provided by Dave Vogel



Contact InformationContact Information
David Martasian, DWR David Martasian, DWR dmartasi@water.ca.govdmartasi@water.ca.gov

North and Central Delta Regional 
Hydrodynamics and Fish Study, Burau et al.

Jon Burau, USGS Jon Burau, USGS jrburau@usgs.govjrburau@usgs.gov
Dave Vogel, Natural Resource scientists, Inc. Dave Vogel, Natural Resource scientists, Inc. dvogel@resourcescientists.comdvogel@resourcescientists.com

Survival and Migratory Patterns of Central 
Valley Juvenile Salmonids, Klimley et al.

Peter Peter KlimleyKlimley, UC Davis , UC Davis apklimeley@ucdavis.eduapklimeley@ucdavis.edu
Bruce McFarlane, NOAA Fisheries  Bruce McFarlane, NOAA Fisheries  bruce.macfarlane@noaa.govbruce.macfarlane@noaa.gov
Steve Lindley, NOAA Fisheries  Steve Lindley, NOAA Fisheries  steve.lindley@noaa.govsteve.lindley@noaa.gov
Arnold Ammann, NOAA Fisheries Arnold Ammann, NOAA Fisheries arnold.ammann@noaa.govarnold.ammann@noaa.gov
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Thank youThank you
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